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INTRODUCTION
The p r a c t i c e  o f  e m p l o y i n g ' s p e c i a l  t r a i n i n g  t e c h n i q u e s  
t o  f a c i l i t a t e  l e a r n i n g  and s u b s e q u e n t  r e c a l l  o r  r e l e a r n i n g  
h a s  b een  a d v o c a te d  s i n c e  t h e  t im e  o f  A r i s t o t l e  (Kay, 1 8 8 8 ) .
The p r e v a l e n t  v iew  h a s  been  t h a t  memory, l i k e  a m u s c le ,  
c o u ld  be s t r e n g t h e n e d  and t h e  scope  o f  i t s  f u n c t i o n  e x te n d e d  
by p r o p e r  e x e r c i s e .  A l th o u g h  l e a r n i n g  and memory were 
t r a d i t i o n a l l y  t h o u g h t  t o  be p r i m a r i l y  d e p e n d e n t  upon a t -  
t e n t i o n ,  t h e s e  p r o c e s s e s  a r e  now c o n s i d e r e d  t o  be  a f u n c t i o n  
o f  i n t e r n a l  m e d i a t i n g  s t a t e s  c o n s t i t u t i n g  t h e  sy m b o l ic  o r  
s u b s t i t u t i o n a l  r e p r e s e n t a t i o n  o f  " i d e a s " ,  " i m a g e s " ,  o r  
" e l e m e n t s "  w i t h i n  t h e  n e r v o u s  s y s te m .  O b s e r v a b le  com­
p o n e n t s  o f  su c h  i n t e r n a l  s t a t e s  a r e  u s u a l l y  e l i c i t e d  and 
q u a n t i f i e d  by  a s s o c i a t i o n a l  p r o c e d u r e s  o f  m easurement  ( e . g . ,  
N o b l e i 1 9 5 2 ) .
E a r l y  "mnemonic" m ethods  p ro p o s e d  by t h e  G reeks  and 
Romans were  b a s e d  on a s s o c i a t i o n  be tw ee n  f a m i l i a r  o b j e c t s  o r  
l o c a l i t i e s  and t h e  r e l a t i v e l y  u n f a m i l i a r  t h i n g s  t o  be  l e a r n e d .  
Once t h e  f a m i l i a r  o b j e c t s  had been  t h o r o u g h l y  memorized i n  
some r a t i o n a l  s e q u e n c e ,  i t  was t h e o r e t i c a l l y  p o s s i b l e  f o r  t h e s e  
o b j e c t s  t o  s e r v e  a s  s t i m u l i  t o  which a l o n g  s e r i e s  o f  w o r d s ,  
sy m b o ls ,  o r  c o n c e p t s  c o u ld  be  a t t a c h e d  a s  r e s p o n s e s .
- Q u e s t i o n s  may be  r a i s e d ,  h o w e v e r ,  r e g a r d i n g  t h e  e f f i c i e n c y
o f  such  s y s t e m s .  I s  l e s s  t im e  r e q u i r e d  t o  form t h e  n e c e s ­
s a r y  p a i r e d  a s s o c i a t i o n s  b e tw ee n  t h e  e l e m e n t s  t o  be l e a r n e d  
and t h e i r  r e f e r e n t s ?  Are t h e  c o n n e c t i o n s  more e n d u r i n g  
t h a n  when t h e  m a t e r i a l  i s  l e a r n e d  by c o n v e n t i o n a l  " r o t e ” 
methods d e v e l o p e d  i n  t h e  p s y c h o l o g i c a l  l a b o r a t o r y ?
F u r s t  (1957) t e a c h e s  a method o f  memory improvement  
e m p h a s iz in g  A r i s t o t l e 9s " l a w s ’1 a p p l y i n g  t o  t h o u g h t  a s s o c i ­
a t i o n  w h ic h ,  a c c o r d i n g  t o  M i t c h e l l  ( 1 9 4 1 ) ,  s t e m s  d i r e c t l y  
f rom von W enusshe im ’ s work i n  I 64S a s  m o d i f i e d  and s u p p l e ­
mented by Grey i n  h i s  Memoria T e c h n ic a  p u b l i s h e d  i n  1 730 .  
T h i s  sy s te m  t r a n s l a t e s  t h e  numbers '  c o r r e s p o n d i n g  t o  t h e  
o r d i n a l  p o s i t i o n s  o f  t h e  i t e m s  i n  t h e  s e r i e s  b e i n g  l e a r n e d  
i n t o  key  r e f e r e n c e  words which  s e r v e  a s  "h o o k s"  . f o r  t h e  
r e s p o n s e s  t o  be  a c q u i r e d .  The key  words  t h u s  s e r v e  a s  
m e d i a t o r s  b e tw e e n  t h e  o r d i n a l  p o s i t i o n s  and t h e  i t e m s  them ­
s e l v e s .
The m a j o r i t y  o f  mnemonic t e c h n i q u e s  were  d e v e lo p e d  t o  
p r o v i d e  a more m e a n in g f u l  s t i m u l u s  w h ic h ,  a s  a m e d i a t o r ,  
w i l l  f a c i l i t a t e  t h e  n e c e s s a r y  a s s o c i a t i o n s  r e q u i r e d  f o r  
l e a r n i n g .  E v id e n c e  t h a t  such  m e d ia t e d  a s s o c i a t i o n s  do 
en h ance  l e a r n i n g  h a s  b e en  d e m o n s t r a t e d  by numerous i n v e s t i ­
g a t o r s  ( F o l e y  & Mathews, 1 9 4 3 1 R u s s e l l  & S t o r m s ,  1 9 5 5 )°
The f o l l o w i n g  s t u d y  was d e s i g n e d  t o  e v a l u a t e  t h e  e f f i c a c y  
o f  a m e d i a t e d  p a i r e d - a s s o c i a t e  l e a r n i n g  p r o c e d u r e  o f  t h e  
F u r s t  t y p e  a p p l i e d  t o  a s e r i a l  l e a r n i n g  t a s k .
3
Method
A p p a r a t u s . The v e r b a l  m a t e r i a l s  w ere  t y p e d  i n  b l a c k  
C o n g re ss  e l i t e  c a p i t a l  l e t t e r s  on w h i t e  t a p e s  and p r e ­
s e n t e d  by  means o f  two P a t t e r s o n  memory drums a d j u s t e d  t o  
a ^ - s e c .  r a t e .  Ten l*fn x  1^"  c a r d b o a r d  m ats  w i t h  d raw in g s  
i n c o r p o r a t i n g  F u r s t * s  k e y  r e f e r e n c e  words  combined w i t h  a 
s e c o n d a r y  l i s t  were  u s e d  t o  i l l u s t r a t e  t h e  "hook"  method 
o f  mnemonics .  T h ese  d r a w in g s  a r e  shown i n  F i g .  1 .
- I n s e r t  F i g .  1 Here
P r o c e d u r e . S i x  m atched  g ro u p s  o f  21 Ss e a c h  were  
d e s i g n a t e d  i n  t e r m s  o f  t r e a t m e n t s  a n d .m a t e r i a l s  a s  f o l l o w s : .  
E x p e r im e n ta l - L o w  ( E - L ) , C o n t ro l -L o w  (C-tL), E x p e r i m e n t a l -  
Medium (E-M), Control-rMedium (C-M), E x p e r i m e n t a l - H i g h  (E-H) , 
and C o n t r o l - H i g h  (C -H ) .  The t h r e e  E x p e r i m e n t a l  gpoups 
p a r t i c i p a t e d  i n  fo u p  p h a s e s :  (1 )  P r a c t i c e ,  ( 2 ) T r a i n i n g ,
(3 )  L e a r n i n g ,  and  (*+) R e l e a r n i n g .  The t h r e e  C o n t r o l  g rou p s  
t o o k  p a r t  i n  t h r e e  p h a s e s ,  o m i t t i n g  t h e  T r a i n i n g  p h a s e ,  
t h u s  d i d  n o t  a p p e a r  a t  t h e  l a b o r a t o r y  d u r i n g  t h e  t im e  
i n t e r v e n i n g  b e tw ee n  P r a c t i c e  and L e a r n i n g .
A l l  v e r b a l  m a t e r i a l s  u s e d  i n  P h a s e s  1 ,  3 j  and ^  were  
s e l e c t e d  f rom  t h e  2100 c o n s o n a n t - v o w e l - c o n s o n a n t  (CVC) 
c o m b i n a t i o n s  o f  t h e  E n g l i s h  a l p h a b e t  (N o b le ,  196^.a) a c ­
c o r d i n g  t o  t h e  s c a l e d  m e a n i n g f u l n e s s  (m ')  v a l u e  d e s i r e d .
The i t e m s  c o n s t i t u t i n g  t h e  Phase  1 P r a c t i c e  l i s t  w ere  s e ­
l e c t e d  f rom a p p r o x i m a t e l y  e q u a l  i n t e r v a l s  a lo n g  N o b l e ' s  m'
s c a l e .  The i t e m s  u se d  i n  P h a se  3 w ere  t a k e n  from t h e  low ( L ) ,
medium (M), and h ig h  (H) r a n g e s  o f  t h e  m* s c a l e  and were
/
chosen  f o r  maximum p r o n u n c i a b i l i t y .  The l i s t s  w i th  t h e i r  
c o r r e s p o n d i n g  m? means a r e  shown i n  T a b l e  1 .  No a c t u a l  w o rd s ,
I n s e r t  T a b le  1 Here
d e f i n e d  a s  i n c l u d e d  i n  W e b s te r* s  New C o l l e g i a t e  D i c t i o n a r y  
( I 9 6 0 ) ,  were  s e l e c t e d  f rom t h e  low o r  m id d le  p o r t i o n  o f  t h e  
s c a l e .  A l l  i t e m s  f rom t h e  h i g h  m* p o r t i o n  w ere  a c t u a l  w o rd s .
Ph a se  1 ( P r a c t i c e )  began  w i t h  a t e s t  o f  S p e l l i n g  Speed 
(S) which  m easu red  t h e  t im e  r e q u i r e d  f o r  S t o  s p e l l  a 4 0 - i t e m  
l i s t  o f  CVCs a s  q u i c k l y  a s  p o s s i b l e  a f t e r  p r a c t i c e  on two 1 0 -  
i t e m  l i s t s .  R e s u l t s  o f  a  p r e v i o u s  s t u d y  (Noble  & K o s k i ,  1962) 
had  shown a s i g n i f i c a n t  c o r r e l a t i o n  ( r  “ . 5 4 ,  d f  “ 5&) be tw een  
S and s e r i a l  l e a r n i n g  p e r f o r m a n c e  ( t o t a l  R+).  The i t e m s  which  
made up t h e  t e s t  a r e  p r e s e n t e d  i n  T ab le  2 .  A l l  Ss were  i n ­
s t r u c t e d  a s  f o l l o w s :
I n s e r t  T a b le  2 Here
"On t h e s e  c a r d s  I  am h a n d in g  you a r e  some n o n s e n s e  s y l l a ­
b l e s .  P l e a s e  keep  t h e  c a r d s  f a c e  down f o r  now, and l i s t e n  
c a r e f u l l y  t o  t h e s e  i n s t r u c t i o n s :  When I  t e l l  you t o  t u r n  Card
I  o v e r ,  you w i l l  s e e  a column o f  n o n s e n s e  s y l l a b l e s  s t a r t i n g  
a t  t h e  t o p  and c o n t i n u i n g  v e r t i c a l l y  down t h e  c e n t e r  o f  t h e  
c a r d .  I  am g o i n g  t o  s e e  how f a s t  you can s p e l l  t h e s e  i t e m s  
from t o p  t o  b o t to m ,  p r o n o u n c i n g  each  l e t t e r  a l o u d . '  Be a c c u r a t e ,
5
b u t  s p e l l  t h e  l i s t  j u s t  a s  f a s t  a s  you p o s s i b l y  c a n .  You w i l l  
be  a b l e  t o  s p e l l  them f a s t e r  by t a k i n g  a deep  b r e a t h  b e f o r e  
you b e g i n .  Do t h i s  when I  s a y ,  ?R eady? , and t u r n  t h e  c a r d  
o v e r  and s t a r t  s p e l l i n g  o u t  lo u d  when I  s a y ,  JGo°.  Any 
q u e s t i o n s ? "
The R e a s o n in g  s u b t e s t  (R) o f  t h e  P r i m a r y  M e n ta l  A b i l i ­
t i e s  b a t t e r y  was a d m i n i s t e r e d  im m e d ia te ly  a f t e r  t h e  S p e l l i n g  
Speed t e s t  was c o m p le t e d .  The Ss were t h e n  g i v e n  10 t r i a l s  
o n  a h e t e r o g e n e o u s  1 0 - i t e m  s e r i a l  l i s t  o f  CVCs ( s e e  T a b le  1 ) .  
S t a n d a r d  s e r i a l  v e r b a l  l e a r n i n g  i n s t r u c t i o n s  (N oble ,  1961b) 
u s i n g  t h e  c o r r e c t i o n  method were employed f o r  a l l  S s .
Upon c o m p l e t i o n  o f  P h a se  1 Ss were  s t r a t i f i e d  i n t o  se v e n  
a b i l i t y  l e v e l s  o f  I S  Ss e ac h  on t h e  b a s i s  o f  t o t a l  c o r r e c t  
r e s p o n s e s  (R+) on t h e  p r a c t i c e  l i s t  ( P ) .  S s  w i t h  a p p r o x i ­
m a t e l y  e q u a l  P s c o r e s  were p a i r e d  t o  y i e l d  c o m p a rab le  E x p e r i ­
m e n t a l  and C o n t r o l  Groups w i t h  r e g a r d  t o  P r a c t i c e  p e r f o r m a n c e ;  
. t h e s e  p a i r s  were  t h e n  matched  a s  c l o s e l y  a s  p o s s i b l e  f o r  PMA 
R e a s o n in g  and S p e l l i n g  Speed s c o r e s  t o  f u r t h e r  r e d u c e  i n d i ­
v i d u a l  d i f f e r e n c e s  b e tw een  p a i r e d  S s .  A t o t a l  o f  1S6 Ss were  
t e s t e d  i n  P h a se  1 t o  a c h i e v e  t h e  d e s i r e d  l e v e l  o f  m a tch in g  f o r  
t h e  s i x  g r o u p s .  F o u r t e e n  Ss were  r e j e c t e d  f o r  f a i l u r e  t o  
f o l l o w  i n s t r u c t i o n s ,  a p p a r a t u s  m a l f u n c t i o n ,  o r  e r r o r  on t h e  
p a r t  o f  E. An a d d i t i o n a l  34 Ss were  n o t  r e c a l l e d  t o  p a r t i c i ­
p a t e  i n  t h e  r e m a i n d e r  o f  t h e  e x p e r i m e n t .  I n t e r c o r r e l a t i o n s
b e tw ee n  t h e  t h r e e  m a tc h in g  v a r i a b l e s  f o r  t h e  r e m a in i n g  172 Ss
were  a s  f o l l o w s :  P r a c t i c e  v s .  R e a s o n in g ,  r  s  .3 5 6  ( d f  = 1 7 0 ,
P C . O l ) ;  P r a c t i c e  v s .  S p e l l i n g ,  r  = .194  ( d f  -  1 70 ,  P < . 0 1 ) ;
6
R e a s o n in g  v s .  S p e l l i n g ,  r  = .194  ( d f  -  1 7 0 ,  P < . 0 1 ) .  T h is  
p r o c e d u r e  r e s u l t e d  i n  n i n e  matched p a i r s  o f  Ss a t  e ach  o f  
se v e n  a b i l i t y  l e v e l s .  One member o f  each  p a i r  was t h e n  
s e l e c t e d  a t  random t o  p a r t i c i p a t e  i n  P h a se  2 a s  an E x p e r i ­
m e n t a l  S . A p p r o x im a te ly  15$ o f  t h e  63 Ss s e l e c t e d  w ere  u n a b le  
to. a t t e n d  t h e  Phase  2 l e c t u r e  on F u r s t 9s mnemonic m ethod ,  
n e c e s s i t a t i n g  t h e  s u b s t i t u t i o n  o f  t h e  o t h e r  member o f  t h e  p a i r  
a s  t h e  E x p e r i m e n t a l  S .
P h a se  2 ( T r a i n i n g )  i n v o l v e d  a 1 h r .  l e c t u r e  by E e x ­
p l a i n i n g  t h e  b a s i c  p r i n c i p l e s  o f  F u r s t 9s "hook" method f o r  
memory im p ro vem en t .  A f t e r  a b r i e f  r e s u m e ^ o f  some o f  t h e  f e a t s  
p e r fo rm e d  by s t a g e  m n e m o t e c h n ic i a n s , t h e  r a t i o n a l e  f o r  t r a n s ­
fo rm in g  o r d i n a l  p o s i t i o n  n u m e r a l s  i n t o  more m e a n in g f u l  key  
r e f e r e n c e  words  was g i v e n .  Then each  member o f  a sam ple  l i s t  
o f  10  words  was p a i r e d  w i t h  t h e  key  r e f e r e n c e  words and 10 
d r a w in g s  on 14" x 14" c a r d b o a r d .  The d r a w in g s  combined t h e  
members o f  each  p a i r  i n  a v i v i d ,  m e a n in g f u l  manner t o  i l l u s ­
t r a t e  how a word t o  be l e a r n e d  c o u ld  be i n t e g r a t e d  w i t h  t h e  
key  word t h r o u g h  a s s o c i a t i o n  i n  o r d e r  t o  be  more e a s i l y  v i s u a l '  
i z e d  a n d ,  a c c o r d i n g  t o  F u r s t ,  b e t t e r  r e t a i n e d .  A f t e r  d i s ­
c u s s i o n  o f  t h e  "hook11 method and t h e  need  f o r  p r a c t i c e  i n  
a p p l y i n g  t h e  t e c h n i q u e ,  Ss were  g iv e n  a l i s t  o f  100 random 
d i g i t s  and i n s t r u c t e d  t o  p r a c t i c e  f o r  a t  l e a s t  15 m in .  p e r  day 
f o r  f o u r  c o n s e c u t i v e  days  b e f o r e  p a r t i c i p a t i n g  i n  P h a se  3 i n  
o r d e r  t o  e s t a b l i s h  a r e l a t i v e l y  s t a b l e  image o f  each  key  word 
t o  s u b s t i t u t e  f o r  t h e  s e r i a l  p o s i t i o n  o f  t h e  l i s t  t o  be
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l e a r n e d  i n  P h a se  3 .  I n  a d d i t i o n ,  Ss w ere  in fo rm e d  t h a t  a 
Method A c q u i s i t i o n  T e s t  would be g i v e n  a t  t h e  b e g i n n i n g  o f  
Phase  3 .  These  i n s t r u c t i o n s  were  d e s i g n e d  t o  i n s u r e  t h a t  S 
had a c q u i r e d  t h e  n e c e s s a r y  S~R m e d i a t o r  b e tw een  s e r i a l  p o -  
, . s i t i o n  and t h e  i t e m  t o  be l e a r n e d  i n  t h e  l i s t o  The t im e
- i n t e r v e n i n g  b e tw ee n  P h a s e s  1 and 3 r a n g e d  from 6 t o  64 d ays  
(mean .® 32<>4 d a y s ) . . .   . _ ... 1
P h a se  3 ( L e a rn in g )  b e g an  w i t h  t h e  Method A c q u i s i t i o n  
T e s t  f o r  a l l  E x p e r i m e n t a l  Ss which  r e q u i r e d  S t o  r e s p o n d  w i t h  
t h e  key  w ords  c o r r e s p o n d i n g  t o  a l i s t  o f  50 random d i g i t s  
. w i t h i n  a 2 m i n . . p e r i o d .  S u c c e s s f u l  p e r f o r m a n c e  on t h i s  t e s t  
was c o n s i d e r e d  t o  i n d i c a t e  a d e q u a t e  m e m o r i z a t i o n  o f  t h e  key 
w o rd s ;  f a i l u r e  t o  f u l f i l l  t h i s  r e q u i r e m e n t  r e s u l t e d  i n  t h e  
r e j e c t i o n  o f  5 S s .  The s p e c i f i c  i n s t r u c t i o n s  f o r  t h i s  t e s t
- w e re :  ’’T h i s  i s  a t e s t  o f  t h e  e x t e n t  t o  which  you  have  b een
a b l e  t o  l e a r n  a l i s t  o f  words  a s  s u b s t i t u t e s  f o r  n um bers .
Dn t h e  o t h e r  s i d e  o f  t h i s  p a p e r  i s  a l i s t  o f  50 numbers f rom 
1 t o  1 0 ,  i n c l u s i v e .  F o r  each  number I  want  you t o  w r i t e  t h e  
key  r e f e r e n c e  wqrd'" t h a t  you l e a r n e d  t o  a s s o c i a t e  w i t h  t h a t  
number .  Be a c c u r a t e ,  b u t  do i t  a s  q u i c k l y  a s  you can w i t h o u t  
making any  e r r o r s .  When I  s a y ,  ’ Go*, t u r n  t h e  c a r d  o v e r  and 
. b e g i n .  Any q u e s t i o n s ? ”
Both t h e  E x p e r i m e n t a l  and C o n t r o l  Groups were d i v i d e d  i n t o
- t h r e e  s u b g r o u p s  o f  21 Ss e a c h ,  composed o f  t h r e e  Ss a t  each
. o f  t h e  se v e n  a b i l i t y  l e v e l s  o f  Phase  1 .  The members o f  a
^ . . .
sub g ro u p  w ere  a d m i n i s t e r e d  20  s e r i a l  l e a r n i n g  t r i a l s  on a
homogeneous- 1 0 - i t e m  CVC l i s t  o f  e i t h e r  low  ( L ) ,  medium (M), 
o r  h ig h  (H) mean m* v a l u e  p r e s e n t e d  a t  a 4 - s e c .  r a t e  w i t h  
an 8- s e c o  i n t e r t . r i a l  i n t e r v a l . I n  o r d e r  t o  m in im iz e  s e r i a l  
p o s i t i o n  e f f e c t s  due t o  d i f f e r e n t i a l  d i f f i c u l t y  o f  t h e  s p e ­
c i f i c  i t e m s ,  t h r e e  s e p a r a t e  o r d e r s  o f  each  o f  t h e  t h r e e  l i s t s  
were  c o n s t r u c t e d  such  t h a t  no CVC a p p e a re d  i n  t h e  same p o ­
s i t i o n  more t h a n  o n c e .  The i n s t r u c t i o n s  f o r  t h e  C o n t r o l  Ss 
were  t h e  same a s  t h o s e  employed i n  Ph ase  1 ,  a l t h o u g h  t h e  
f o l l o w i n g  s p e c i a l  i n s t r u c t i o n s  p e r t i n e n t  t o  t h e  a p p l i c a t i o n  o f  
t h e  method w ere  g i v e n  t h e  E x p e r i m e n t a l  S s :  "You have  b e en
shown how a s e r i e s  o f  sy m b o ls ,  w o r d s ,  o r  i d e a s  can  be l e a r n e d  
by a s s o c i a t i n g  each  o f  t h e s e  w i t h  a  p a r t i c u l a r  key  r e f e r e n c e  
w ord .  You w i l l  r e c a l l  t h a t  t h e  l i n k i n g  o f  t h e  i t e m  t o  be 
l e a r n e d  w i t h  t h e  key  word i s  a c h i e v e d  by  f o r m in g  a m e n ta l  
image which combines  t h e  two i n  some m e a n in g f u l  way0 Now, 
s i n c e  each  o f  t h e  h e y  words  c o r r e s p o n d s  t o  a num ber ,  you 
s h o u ld  be a b l e  t o  l e a r n  a s e r i e s  o f  i t e m s  by c o n n e c t i n g  them 
w i t h  t h e  r e f e r e n c e  words  w h ich  w i l l  im m e d ia t e l y  t e l l  you t h e  
number o f  any p a r t i c u l a r  i t e m  i n  t h e  s e q u e n c e .  T h i s  i s  
e x a c t l y  what  I  want  you t o  d o .  T h i s  i s  a t e s t  o f  y o u r  a b i l i t y  
t o  l e a r n  a l i s t  o f  ^ no n sen se  s y l l a b l e s 1 (CVC l e t t e r  combi­
n a t i o n s )  by t h i s  s p e c i a l  t e c h n i q u e .  S h o r t l y  a f t e r  t h e  a p p a ­
r a t u s  s t a r t s ,  you  w i l l  s e e  an  a s t e r i s k  and t h e n  a t h r e e  l e t t e r  
i t e m  i n  t h e  window. You a r e  t o  s p e l l  t h e  l e t t e r s  o f  each  
i t e m  a lo u d  a s  you s e e  them .  You must  t h e n  form an  image which 
a s s o c i a t e s  t h e  t h r e e - l e t t e r  i t e m  w i t h  t h e  key  r e f e r e n c e  word
c o r r e s p o n d i n g  t o  t h e  p o s i t i o n  o f  t h e  n o n s e n s e  s y l l a b l e  i n  t h e  
s e r i e s . .  F o r  e x am p le ,  i f  t h e  f i r s t  t h r e e ^ l e t t e r  i t e m  were  TOY, 
you-w ould  a s s o c i a t e  TOY w i t h  t e a  by c r e a t i n g  an image which  
' r e l a t e s  t h e s e  two i d e a s s A f t e r  you  have  s e e n  t h e  l i s t  o n c e ,  
;y o u r  jo b  w i l l  be  t o  a n t i c i p a t e  each  s y l l a b l e  i n  t h e ' s e r i e s ' o  
I n  o t h e r  w o r d s ,  a s  you  s e e  one i t e m  you a r e  t o  s p e l l  t h e  
rone t h a t  comes n e x t  b e f o r e  i t  a p p e a r s o  The a s t e r i s k s  w i l l  
w arn  you t h a t  t h e  l i s t  i s  a b o u t  t o  b e g i n  a g a in *  F o r  e x am p le ,  
' a f t e r  t h e  a s t e r i s k  comes i t e m  §1  wh ich  i s  f i r s t  on t h e  l i s t o  
S i n c e  t h e  number 1 c o r r e s p o n d s  t o  t e a , you s h o u l d  be  a b l e  t o  
g i v e  t h e  c o r r e c t  r e s p o n s e  w i t h  no t r o u b l e  a t  a l i o  Whenever 
you  f a i l  t o  a n t i c i p a t e  a s y l l a b l e ,  s p e l l  i t  when i t  a p p e a r s  
anywayo I f  you t h i n k  you know what  t h e  n e x t  i t e m  i s ,  b u t  
- a r e  n o t  s u r e ,  make a guesso  I t  w i l l  n o t  b u r t  y o u r  s c o r e ,  
and  i f  you g e t  i t  r i g h t  i t  c o u n t s  a s  a s u c c e s s » I f  y o u r  g u e s s  
i s .  wrong ,  c o r r e c t  y o u r s e l f  a lo u d  a s  soon a s  t h e  s y l l a b l e  
a p p e a r s o  Always s p e l l  t h e  l e t t e r s , ,  d i s t i n c t l y o  Do n o t  f o r g e t  
t o  u s e  t h e  method you have  b e en  t a u g h t  i n  o r d e r  t o  l e a r n  each  
i tem * You w i l l  be t e s t e d  l a t e r  t o  make s u r e  you  have  been  
■ fo l low ing  i n s t r u c t i o n s  c o r r e c t l y » Any q u e s t i o n s ? fl
Upon c o m p l e t i o n  o f  t h e  20 a c q u i s i t i o n  - t r i a l s  each  S was 
g i v e n  f i v e  2” x 8" s h e e t s  o f  p a p e r ,  each  w i t h  a d i f f e r e n t  
r andom ized  o r d e r  o f  t h e  numbers  f rom 1 t o  1 0 , and i n s t r u c t e d  
: t o . w r i t e  t h e  CVC w hich  a p p e a r e d  i n  t h e  s e r i a l  p o s i t i o n  r e p r e ­
s e n t e d  by t h e  g i v e n  num ber0 A maximum o f  60 s e c 0 was a l lo w e d  
p e r  l i s t  and t h e  t i m e  r e q u i r e d  t o  co m p le te  each  l i s t  was
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r e c o r d e d  t o  t h e  n e a r e s t  s e c o n d » The E x p e r i m e n t a l  Ss were  
i n s t r u c t e d  a s  f o l l o w s :  "You h a v e  j u s t  f i n i s h e d  l e a r n i n g  some
t h r e e - l e t t e r  i t e m s  i n  s e r i a l  o r d e r  by a p p l y i n g  a s p e c i a l  
memory t e c h n i q u e <> I f  you hav e  done t h i s  a s  you were  i n s t r u c t e d ,  
you  w i l l  be  a b l e  t o  w r i t e  t h e  s y l l a b l e  which  c o r r e s p o n d s  t o  
any  p a r t i c u l a r  p o s i t i o n  i n  t h e  l i s t o  Here i s  a n o t h e r  l i s t  
o f  numbers f rom 1 t o  10  c o r r e s p o n d i n g  t o  t h e  o r d e r e d  p o s i t i o n s  
o f , t h e  i t e m s  i n  t h e  l i s t  you  have  j u s t  been  l e a r n i n g o  I  want  
y o u  t o  w r i t e  t h e  t h r e e - l e t t e r  i t e m  which  you l e a r n e d  t o  a s s o c i ­
a t e  w i t h  t h e  g i v e n  nu m b er» S t a r t  a t  t h e  t o p  o f  t h e  l i s t  and 
t a k e  each  number i n  t u r n  g o i n g  down t h e  co lum n„ Be a c c u r a t e ,  
b u t  do i t  a s  q u i c k l y  a s  p o s s i b l e o  I  w i l l  t im e  you w i t h  a 
s to p w a tc h o  When I  s a y ,  ' 'Go*, t u r n  t h e  f i r s t  p a p e r  o v e r  and 
b eg in , .  Any q u e s t i o n s ? "  I n s t r u c t i o n s  f o r  t h e  C o n t r o l  Ss w e r e : '  . 
"You have  j u s t  f i n i s h e d  l e a r n i n g  some t h r e e - l e t t e r  i t e m s  i n  
s e r i a l  o rder . ,  I  would l i k e  t o  know i f  you  can w r i t e  t h e  i t e m
i n  t h e  l i s t  which  came a t  a p a r t i c u l a r  p l a c e  i f  I  f i r s t  g i v e
you i t s  p o s i t i o n  i n  t h e  s e q u e n c e 0 On t h e  o t h e r  s i d e  o f  each  
o f  t h e s e  p i e c e s  o f  p a p e r  i s  a l i s t  o f  numbers r a n g i n g  f rom 1 
t o  1 0 , i n c l u s i v e ,  c o r r e s p o n d i n g  t o  t h e  o r d e r e d  p o s i t i o n s  o f
t h e  l i s t  you have  j u s t  been  l e a r n i n g o  W r i t e  t h e  t h r e e - l e t t e r
i t e m  which  o c c u r r e d  i n  t h e  p o s i t i o n  r e p r e s e n t e d  by t h e  g i v e n  
numbero S t a r t  a t  t h e  t o p  o f  t h e  l i s t  and t a k e  each  number i n  
t u r n  g o in g  down t h e  co lum n» Be a c c u r a t e ,  b u t  do i t  a s  q u i c k l y  
a s  p o s s i b l e o  I  w i l l  t im e  you w i t h  a  s to p w a tc h o  When I  s ay  
f GoJ , t u r n  t h e  f i r s t  p a p e r  o v e r  and b e g i n 0 Any qu e s t io n s? '*  I t
was e x p e c t e d  t h a t  t h i s  t e s t  would d i s c r i m i n a t e  b e tw ee n  Ss who 
h ad  and had  n o t  a p p l i e d  F u r s t 9s method i n  a d d i t i o n  t o  demon- 
s t r a t i n g  any d i f f e r e n c e  i n  t h e  p r o f i c i e n c y  o f  E x p e r i m e n t a l  v s 0 
C o n t r o l  S s 9 r e c a l l  w i t h  r e s p e c t  t o  p o s i t i o n  o f  i t e m s  i n  t h e  
l i s t .  E x t r a o r d i n a r i l y  p o o r  p e r f o r m a n c e  on t h i s  Method A p p l i ­
c a t i o n  T e s t  r e s u l t e d  i n  t h e  r e j e c t i o n  o f  6 E x p e r i m e n t a l  Sso 
An a d d i t i o n a l  16 Ss (4  E x p e r i m e n t a l  and 12 C o n t r o l )  were 
r e j e c t e d  f o r  n o t  r e t u r n i n g  t o  t a k e  p a r t  i n  P h a se  4 ,  f a i l u r e  t o  
u n d e r s t a n d  i n s t r u c t i o n s ,  d u p l i c a t i o n  o f  a s s i g n m e n t  t o  c o n d i t i o n s ,  
o r  e r r o r  i n  a d m i n i s t r a t i o n  by E„ Upon c o m p l e t i o n  o f  Ph ase  3 ,
S was a sk e d  t o  r e t u r n  t o  t h e  l a b o r a t o r y  t h e  f o l l o w i n g  day a t  
t h e  same t im e*
Phase  4 ( R e l e a r n i n g )  c o n s i s t e d  o f  10 t r i a l s  r e l e a r n i n g  
t h e  same l i s t  o f  CVCs t h a t  h a d . b e e n  l e a r n e d  24 h r s 0 e a r l i e r  
i n  Phase  3„ S in c e  a l l  Ss had  s e e n  t h e  i t e m s  b e f o r e ,  t h e  
i n s t r u c t i o n s  i n c l u d e d  a w a r n in g  t o  b e g i n  a n t i c i p a t i n g  on T r i a l  
1 ( f i r s t  r o t a t i o n  o f  t h e  drum)o F o r  t h e  E x p e r i m e n t a l  Ss an  
a t t e m p t  was made t o  e s t a b l i s h  a s t r o n g  s e t  t o  a p p l y  t h e  
F u r s t i a n  method by means o f  t h e  f o l l o w i n g  i n s t r u c t i o n s S  " T h i s  
i s  a t e s t  o f  y o u r  a b i l i t y  t o  r e l e a r n  t h e  l i s t  o f  n o n se n se  
s y l l a b l e s  you l e a r n e d  y e s t e r d a y » I ' w a n t  you  t o  r e c a l l  t h e  
a s s o c i a t i o n s  o r  images  by which  you l i n k e d  t h e  t h r e e - l e t t e r  
i t e m  w i t h  t h e  key  r e f e r e n c e  word which  s t a n d s  f o r  t h e  i t e m t s 
p o s i t i o n  i n  t h e  l i s t o  You must  a l s o  form m e a n in g f u l  con­
n e c t i o n s  b e tw ee n  any i t e m s  you f a i l e d  t o  l e a r n  y e s t e r d a y  and 
t h e  key  words  s t a n d i n g  f o r  t h e i r  p o s i t i o n  i n  t h e  sequenceo
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The p r o c e d u r e  i s  t h e  same e x c e p t  f o r  t h e  f a c t  t h a t  you have  
a l r e a d y  s e e n  t h e  l i s t  b e f o r e  and  t h e r e f o r e  must  b e g i n  a n t i c i ­
p a t i n g  a t  t h e  v e r y . b e g i n n i n g .  You a r e  t o  s p e l l  t h e  l e t t e r s  
o f  e a c h  i t e m  a l o u d  a s  you see  th em .  Your jo b  w i l l  be t o  
a n t i c i p a t e  e a c h  s y l l a b l e  i n  t h e  s e r i e s . "  The r e m a in d e r  o f  
t h e s e  i n s t r u c t i o n s  were  i d e n t i c a l  w i t h  t h e  c o r r e s p o n d i n g  
i n s t r u c t i o n s  t o  t h e  E x p e r i m e n t a l  Ss f o r  Phase  3* e x c e p t  f o r  
t h e  c o n c l u d i n g  s e n t e n c e  r e g a r d i n g  l a t e r  t e s t i n g .  I n s t r u c ­
t i o n s  t o  t h e  C o n t r o l  Ss  were  i d e n t i c a l  e x c e p t  t h a t  t h e r e  was 
no  r e f e r e n c e  t o  t h e  mnemonic m ethod .  As i n  P h a s e s  1 and 3 
t h e y  were  t o l d :  "Do n o t  t r y  t o  u s e  a n y  s p e c i a l  sy s te m  i n
y o u r  l e a r n i n g .  S im p ly  a s s o c i a t e  e a c h  i t e m  w i t h  t h e  n e x t  one
a s  t h e  s e r i e s  moves a l o n g . "  Both  g ro u p s  were  i n s t r u c t e d  
s i m i l a r l y  f o r  r e l e a r n i n g  and f o r  a n t i c i p a t i n g  on T r i a l  1 .
I n  o r d e r  t o  d e t e r m i n e  w h e t h e r  t h e  i n s t r u c t i o n s  were 
e f f e c t i v e l y  r e i n s t a t i n g  t h e  s e t  t o  r e s p o n d  w i t h  t h e  f i r s t -  
CVC i n  t h e  l i s t  S h ad  l e a r n e d  2k- h r s .  e a r l i e r ,  t h e  number o f  
- o m i t t e d  r e s p o n s e s  f o r  t h e  f i r s t  i t e m  on T r i a l  1 o f  t h e  Re­
l e a r n i n g  p e r i o d  were  fo u n d  t o  be 0 ,  3? 0»- 2 ,  0 ,  0 f o r  Groups 
E -L ,  C-L, E-M, C-M, E-H and  C-H, r e s p e c t i v e l y .
S u b j e c t s . The Ss were  186 v o l u n t e e r s  f rom  I n t r o d u c t o r y
P s y c h o lo g y  c l a s s e s  a t  M.S.U. Ages r a n g e d  f rom  16 t o  37 yrs .=  
w i t h  a mean o f  1 9 . 8  y r s .  There  were  77 men and *+9 women 
a s s i g n e d  t o  t r e a t m e n t  c l a s s i f i c a t i o n s  on t h e  b a s i s  o f  t h e  
p r e - e x p e r i m e n t a l  P r a c t i c e  p h a s e .  A l l  Ss were  n a i v e  w i t h  
r e g a r d  t o  s e r i a l  v e r b a l  l e a r n i n g .
R e s u l t s
i
G e n e r a l  r e s u l t s  o f  t h e  e x p e r im e n t  a r e  shown i n  F i g u r e  2 .
I n s e r t  F i g u r e  2 Here  .
The d a t a  f o r  t h e  E x p e r i m e n t a l  (E) and C o n t r o l  (C) g r o u p s  
l e a r n i n g  homogeneous l i s t s  o f  Low ( L ) ,  Medium (M), and High 
(H) mean in’ v a l u e s  a r e  e x p r e s s e d  i n  t e r m s  o f  t h e  mean p e r ­
c e n t a g e  o f  c o r r e c t  r e s p o n s e s  (R%) a s  f u n c t i o n s  o f  t h e  number, 
o f  t r i a l s  (N) f o r  t h e  L e a r n i n g  (P h a se  3) and R e l e a r n i n g  (Phase  
4) p e r i o d s .  I t  w i l l  be  c o n v e n i e n t  t o  p r e s e n t  t h e  r e s u l t s  f o r  
each  s u c c e s s i v e  p e r i o d  s e p a r a t e l y .
P r a c t i c e  (P h a se  JL). A 2x3x9 Type I I I  a n a l y s i s  o f  v a r i a n c e  
( L i n d q u i s t ,  1953) o f  c o r r e c t  r e s p o n s e s  (R+) f o r  t h e  126 r e ­
t a i n e d  S s 9 p r a c t i c e  p e r f o r m a n c e  showed no s i g n i f i c a n t  d i f f e r ­
e n c e s  among t h e  E and C G ro u p s ,  l e v e l s  o f  m e a n i n g f u l n e s s  o f  
t h e  Ph ase  3-4. l i s t s ,  or.  any o f  t h e  2 - f a c t o r  i n t e r a c t i o n s .
Only two s o u r c e s  o f  v a r i a n c e  were  s i g n i f i c a n t :  t h e  e f f e c t  o f
T r i a l s  (F = 2 1 9 . 1 4 ,  ;d£ “ 8 / 9 6 0 ,  P<T.001)  and t h e  3 -=factor  
i n t e r a c t i o n  (F “ 1 . 8 3 ,  d f  “ 1 6 / 9 6 0 ,  P <  . 0 5 ) . ,  The l a t t e r  may 
be more a p p a r e n t  t h a n  r e a l ,  f o r  t h e r e  i s  no a p r i o r i  r e a s o n  why 
i t .  sh o u ld  have  o c c u r r e d .  A c o m p a r iso n  Of t h e  means o f  t h e  
R e aso n in g  and S p e l l i n g  s c o r e s  f o r  t h e  s i x  E and C Groups showed 
no s i g n i f i c a n t  d i f f e r e n c e s  ( t ^ l . 9 3 , d f ' s  2 0 , P<C.0 5 ) .
I n  o r d e r  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  t h e  m a tc h in g  
v a r i a b l e s  a s  p r e d i c t o r s  o f  L e a r n i n g  (Phase  3) p e r f o r m a n c e ,
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t h e  f o l l o w i n g  Spearman r a n k  o r d e r  c o r r e l a t i o n s  ( r h o )  be tw een  
S s * P s c o r e s  ( w i t h  R and S s c o r e s  u s e d  t o  b r e a k  any  t i e s )  and 
t h e i r  t o t a l  R+ s c o r e s  f o r  Ph ase  3 were  o b t a i n e d :  E-L ( r h o  =
.1+8, P < . 0 5 ) ,  C-L ( r h o  = . 8 7 ,  P < . 0 1 ) ,  E-M ( r h o  -  . 1 3 ,  £ :>  
. 0 5 ) ,  C-M ( r h o  -  . 6 7 ,  P < . 0 1 ) ,  E-H ( rh o  = . 5 ^ ,  P < * 0 5 ) ,  and 
C-rH ( r h o  = . 7 3 ,  P < . 0 1 ) ' w i t h  N = 21 e a c h .  The o v e r a l l  r h o  
v a l u e s  a v e r a g e d  .3 8  f o r  t h e  E x p e r i m e n t a l s  and .76  f o r  t h e  
C o n t r o l s .  Mean F i s h e r  Z v a l u e s ,  d i s r e g a r d i n g  l e v e l s  o f  mean- 
i n g f u l n e s s ,  were  A l 7  f o r  t h e  E x p e r im e .n ta l s  and  1 .0 2 3  fP*  t h e  
C o n t r o l s  (N = 63 e a c h ) .  The s i g n i f i c a n c e  r a t i o . f o r  t h e  d i f ­
f e r e n c e  b e tw een  t h e s e  Z ’s was 3*32 (P - c . 0 0 1 ) ,  w h ich  s u g g e s t s ,  
t h a t  F u r s t ’s method p ro d u c e d  an  a t t e n u a t i n g  e f f e c t  upon  t h e  
r e l a t i o n s h i p  b e tw ee n  t h e  p r e - e x p e r i m e n t a l  m a tc h in g  v a r i a b l e s  
and  s u b s e q u e n t  l e a r n i q g .
L e a r n in g  (P h a se  • F r e q u e n c y  s c o r e s  o f  c o r r e c t  r e ­
s p o n s e s  (R+) f o r  t h e  126 Ss  were  a n a l y z e d  u s i n g  a 19x3x2 
Type I I I  a n a l y s i s  o f  v a r i a n c e  t o  t e s t  f o r  d i f f e r e n c e s  among 
t h e  s i x  su b g ro u p s  (n = 21)  i n  l e a r n i n g  L i s t s  L, M, and H. As 
shown i n  t h e  l e f t - h a n d  column o f  T a b le  3 ,  t h e  main e f f e c t s  o f
I n s e r t  T a b le  3 Here
T r i a l s  and M e a n i n g f u l n e s s  were  ' S i g n i f i c a n t , a s  were  t h e  T r i a l s  
x  M e a n i n g f u l n e s s  and T r i a l s  x Method I n t e r a c t i o n s .  A n a l y s i s  
o f  t h e  L e a r n in g  d a t a  f o r  t h e  Low and  Medium m e a n i n g f u l n e s s  
g ro u p s  (no a c t u a l  w o r d s ) ,  w h ich  compared t h e i r  combined 
s c o r e s  w i t h  t h e  High m e a n i n g f u l n e s s  g ro u p  ( a l l  a c t u a l  w o r d s ) ,  
y i e l d e d  no c h an g e s  i n  t h e  p r o b a b i l i t y  v a l u e s  a s s o c i a t e d
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w i t h  t h e  F t e s t s .  - ": ~ J
i  S in c e  p r e l i m i n a r y  e x a m in a t io n  o f  -the d a t a  i n d i c a t e d  t h a t  
l e v e l  o f  a b i l i t y  (P h a se  1) m ig h t  i n t e r a c t  with. F u r s t 9s. m ethod ,  
t h e  two h i g h e s t  a b i l i t y  l e v e l s  w ere  combined t o  fo rm  a s e t  o f  
h i g h  a b i l i t y  Ss (n s  6 ) t o  be  compared w i t h  a s i m i l a r  s e t  o f  
low  a b i l i t y  Ss composed o f  t h e  two l o w e s t  a b i l i t y  l e v e l s  
(n = 6 ) .  A 2x2x19 Type I I I  a n a l y s i s  o f  v a r i a n c e  was made a t  
e ach  o f  t h e  t h r e e  l e v e l s  o f  m e a n i n g f u l n e s s . . As may be  s e e n  
f rom t h e  summary a n a l y s i s  p r e s e n t e d  i n  T a b l e  4 ,  t h e  main e f f e c t s
- _ I n s e r t  T a b le  4 Here
o f  A b i l i t y  and T r i a l s  w ere  s i g n i f i c a n t  f o r  L i s t s  L ,  M, and H, 
b u t  t h e  main  e f f e c t s  o f  Method were  n o t .  However,  t h e  main 
e f f e c t  o f  Method f o r  L i s t  M and t h e  i n t e r a c t i o n s  o f  A b i l i t y  
x  Method f o r  L i s t s ' L  and M a p p ro a c h e d  s i g n i f i c a n c e .  Method 
e f f e c t s  i n t e r a c t e d  w i t h  T r i a l s  e f f e c t s  o n l y  f o r  L i s t  L ,  and 
t h e  i n t e r a c t i o n s  o f  A b i l i t y  w i t h  T r i a l s  w ere  s i g n i f i c a n t  f o r  
L i s t s  L and H. The 3 - f a c t o r  Method x A b i l i t y  x  T r i a l s  i n t e r -  
a c t i o n s  a p p ro a c h e d  s i g n i f i c a n c e  f o r  L i s t s  L and Mc
To t e s t  f o r ~ ~ p c 5 s s i b l e ' - i n t e r a e t i o n s :'b e tw e e n  a b i l i t y  and 
m e a n i n g f u l n e s s ,  t h e ' ~ d i f f e r e n c e s  b e tw een  t o t a l  R4- d u r i n g  Ph ase  3 
f o r  each  m atched  p a i r  o f  E-C Ss were  a r r a n g e d  i n  a 2x3' t r e a t m e n t  
x  l e v e l s  a n a l y s i s  o f  v a r i a n c e  d e s i g n .  A l th o u g h  t h e  main e f f e c t  
o f  A b i l i t y  (F -  5«54> d f  « l / 3 0 ,  P < ! . 0 5 )  was s i g n i f i c a n t ,  t h e  
main e f f e c t  o f  M e a n i n g f u l n e s s  (F «■ 1 . 2 3 ,  d f ' 2 / 3 0 ,  P 3> .2 0 )
and t h e  A b i l i t y  x  M e a n i n g f u l n e s s  i n t e r a c t i o n  ‘(F ** 0 . 7 1 ,  -df »■ 
2 /3 0 7  P > . 5 0 )  were n o t  s i g n i f i c a n t .
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The r e s u l t s  o f  s e r i a l  p o s i t i o n  a n a l y s e s  f o r  t h e  s i x  main 
E and C Groups i s  shown in .  F i g u r e  3.® The d a t a  a r e  e x p r e s s e d  
i n  t e r m s  o f  mean e r r o r s  (R-)  a s  a  f u n c t i o n  o f  s e r i a l  p o s i t i o n . ,
I t  may be  s e e n  t h a t  w e l l  d e f i n e d  d i f f e r e n c e s  a t t r i b u t a b l e  t o  
- t h e  e x p e r i m e n t a l  method o c c u r  o n ly  f o r  t h e  medium m9 l i s t s ®  A 
g r a p h i c a l  a n a l y s i s  u t i l i z i n g  r e l a t i v e  e r r o r s  ( r a t i o s  o f  e r r o r s  
p e r  p o s i t i o n  t o  t o t a l  e r r o r s )  showed no a p p r e c i a b l e  d i f f e r e n c e s  
_b e tw een  s e r i a l  p o s i t i o n  c u r v e s  f o r  E v s .  C, l e v e l s  o f  m ean ing -  
f u l n e s s ,  o r  h i g h  vs® low a b i l i t y ,  w h ich  s u g g e s t s  t h a t  t h e  
M c C ra ry -H u n te r  h y p o t h e s i s  i s  s t i l l  t e n a b l e  (McCrary & H u n t e r ,  
1953;  Noble  & F u c h s ,  1959)®
R e c a l l  ( l o s s  o v e r  24-hr® r e s t )® A 2x3x2 Type I I I  a n a l y s i s  
o f  v a r i a n c e  o f  R4 s c o r e s  f o r  t h e  l a s t  p r e - r e s t  t r i a l  o f  P h a se  3 
and t h e  f i r s t  p o s t - r e s t  t r i a l  o f  P h a se  4 was made t o  t e s t  f o r  
d i f f e r e n t i a l  l o s s e s  among t h e  s i x  E and C Groups® As shown i n  
T a b le  3 ,  a l l  main e f f e c t s  and t h e i r  2 - f a c t o r  i n t e r a c t i o n s  were  
s i g n i f i c a n t ,  b u t  t h e  3 - f a c t o r  i n t e r a c t i o n  o f  T r i a l s ,  M ean ing­
f u l n e s s ,  and Method was n o t  s i g n i f i c a n t ®
The r e s u l t s  o f  a  2x3 t r e a t m e n t  x  l e v e l s  a n a l y s i s  o f  v a r i a n c e  
f o r  h i g h  vs®, low a b i l i t y  S s ,  u s i n g  d i f f e r e n c e s  b e tw een  t h e  R + 
s c o r e s  o f  each  E-C p a i r ,  showed t h a t  t h e  main e f f e c t s  o f  
A b i l i t y  (F = 0®01, d f .  -  l / 3 0 , "  P > . 5 0 )  and M e a n i n g f u l n e s s  
(F = 0®71, d f  -  2 / 3 0 ,  P >  o50) were  n o t  s i g n i f i c a n t ,  a l t h o u g h  
t h e  i n t e r a c t i o n  o f  A b i l i t y  x  M e a n i n g f u l n e s s  (F -  S. 57,  d!f -  
2 / 3 0 ,  P “< , . 0 0 5 )  was s i g n i f i c a n t ® '
R e l e a r n i n g  (P ha se  4. ) .  R e l e a r n i n g  s c o r e s  (R+ } f o r  a l l  
126 S s -w e re  a n a l y s e d  i n  a 2x3x10 Type I I I  a n a l y s i s  o f  v a r i a n c e
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w hich  i s  i n c l u d e d  i n  T a b le  3° The main e f f e c t s  o f  Method,  
M e a n i n g f u l n e s s , and T r i a l s  w ere  s i g n i f i c a n t ,  a s  w ere  a l l  
i n t e r a c t i o n s  b e tw e e n  t h e s e  t h r e e  v a r i a b l e s  e x c e p t  f o r  
Method x M e a n i n g f u l n e s s ,  which  a p p ro a c h e d  s i g n i f i c a n c e „
A 2x3 t r e a t m e n t  x  l e v e l s  a b i l i t y  a n a l y s i s  o f  T r i a l  1 
u s i n g  R-f d i f f e r e n c e s  b e tw een  each  E-C p a i r  o f  Ss r e v e a l e d  a 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  main  e f f e c t  o f  M e a n i n g f u l n e s s  
(F s  5«73,  d f  -  2 / 3 0 ,  P o O l ) , b u t  t h e  main  e f f e c t  o f  A b i l i t y  
(F = 3®55, d f  s  1 / 3 0 ,  P <TolO) and t h e  A b i l i t y  x  M e a n i n g f u l n e s s  
i n t e r a c t i o n  (F -  l o 9 0 ,  d f  -  2 / 3O, P <C„20)  o n ly  a p p ro a c h e d  
s i g n i f i c a n c e , ,  A s i m i l a r  2x3 a n a l y s i s  o f  t o t a l  R-f- s c o r e s  
showed s i g n i f i c a n t  main e f f e c t s  f o r  A b i l i t y  (F -  5 °5 4 ,  d f  -  
l / 3 0 ,  P < o 0 5 )  and M e a n i n g f u l n e s s  (F s  6o73 ,  d f  -  2 / 3 0 ,  
P < C o 0 0 5 ) o The A b i l i t y  x M e a n i n g f u l n e s s  i n t e r a c t i o n  was 
n o t  s i g n i f i c a n t  (F = 0 „ 9 3 s d f  s  2 / 3 0 ,  P > o5 0 ) o
T a b le  5 p r e s e n t s  t h e  r e s u l t s  o f  2x2x10 Type I I I  a n a l y s e s  
o f  v a r i a n c e  o f  R e l e a r n i n g  s c o r e s  (R4-) f o r  t h e  two A b i l i t y  
Groups a t  e a c h  o f  t h e  t h r e e  l e v e l s  o f  m e a n i n g f u l n e s s „ The 
main e f f e c t s  o f  T r i a l s  and t h e  2 - f a c t o r  i n t e r a c t i o n s  o f  T r i a l s  
x  Method and T r i a l s  x  A b i l i t y  were s i g n i f i c a n t  f o r  a l l  t h r e e  
l e v e l s  o f  m e a n in g f u l n e s s o  The main e f f e c t s  o f  Method were  
s i g n i f i c a n t  f o r  L i s t s  L and M, and t h e  main  e f f e c t s  o f  A b i l i t y  
w ere  s i g n i f i c a n t  f o r  L i s t s  L ,  M, and H„ The i n t e r a c t i o n s  o f  
Method x A b i l i t y  were n o t  s i g n i f i c a n t „
I n s e r t  T a b le  5 Here
D is c u s s io 'n
I n  t h i s  e x p e r i m e n t  t h e  C o n t r o l  g ro u p s  l e a r n e d  t h e  t h r e e  
s e r i a l  CVC l i s t s  o f  Low, Medium, and High mean m1 v a l u e  w i t h ­
o u t  m e d i a t i n g  a s s o c i a t i o n s ,  w h e r e a s  t h e  t a s k  a s s i g n e d  t o  t h e  
E x p e r i m e n t a l  g ro u p s  may be r e g a r d e d  a s  one o f  i n v a r i a n t ; 
p a i r e d - a s s o c i a t e  l e a r n i n g  w i t h  h i g h l y  m e a n in g f u l  m e d i a t o r s  
f u n c t i o n i n g  a s  s t i m u l i .  T hus ,  t h e  e x p e r i m e n t a l  method and 
t h e  CVC l i s t s  combined t o  p ro d u c e  t h e  f o l l o w i n g  m e a n i n g f u l ­
n e s s  v a l u e s  f o r  t h e  S and  R t e r m s  a c q u i r e d  by  e a c h  g ro u p :
Group E-L  ( h i g h l y  m e a n in g f u l  S ,  low m' v a l u e  f o r  R ) ,  Group 
C-L ( low S, low R ) ,  Group E-M ( h i g h  S ,  medium R ) ,  Group G-M 
(low S ,  medium R ) ,  Group E-H ( h i g h  S ,  h i g h  R ) ,  and  Group C-H 
(low S ,  h i g h  R ) .  From r e s e a r c h  r e v i e w e d  by Noble (1963)  t h e  
f o l l o w i n g  o r d e r  o f  p r o f i c i e n c y  may be p r e d i c t e d :  (E-H) >
( C - H ) >  (E-M) >  (C-M) >  (E-L)  >  (C - L ) .  Group r a n k i n g s  a g r e e  
c l o s e l y  f o r  Phase  3 ( r h o  .9*0 > and  p e r f e c t l y  f o r  R e c a l l  
and Ph ase  b  ( r h o  = 1 . 0 0 ) .
D ur ing  t h e  L e a r n in g  p e r i o d  (P hase  3 ) t h e  l a r g e s t  d i f f e r ­
e n ce  a t t r i b u t a b l e  t o  t h e  F u r s t i a n  method o c c u r r e d  w i t h  Group 
E-M, w h ich  a s s o c i a t e d  h i g h l y  m e a n i n g f u l  s t i m u l i  w i t h  r e s p o n s e s  
o f  medium m* v a l u e ,  compared w i t h  Group C-M, w h ich  a s s o c i a t e d  
s t i m u l i  and r e s p o n s e s  o f  medium m' v a l u e .  L ess  s u p e r i o r i t y  was 
e x h i b i t e d  by  Group E-L o v e r  Group .C-L, and no improvement  was 
fo u n d  f o r  Group E-H o v e r  Group C-H, b o t h  o f  w h ich  a s s o c i a t e d  
h i g h l y  m e a n in g f u l  s t i m u l i  and  r e s p o n s e s  t o g e t h e r .  B e f o re  d a t a  
• c o l l e c t i o n ,  i t  was e x p e c t e d  . t h a t  t h e  g r e a t e s t  f a c i l i t a t i o n  i n  
a c q u i s i t i o n  would o c c u r  w i t h  l o w 'm '  m a t e r i a l s  i f  t h e  Method was 
a t  a l l  e f f e c t i v e .  I t  may b e ,  h o w e v e r ,  t h a t  b e c a u s e  t h e  low m'
18 *
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i t e m s  were  s e l e c t e d  f rom  t h e  l o w e s t  p o s s i b l e  p o r t i o n  o f  t h e  
s c a l e ,  t h e s e  i t e m s  have  such  a r e s t r i c t e d  number o f  p o s s i b l e  
a s s o c i a t i o n s  t h a t  p r o v i d i n g  h i g h l y  m e a n i n g f u l  s t i m u l i  t h r o u g h  
t h e  u s e  o f  F u r s t 1s method d o e s  n o t  im prove  p e r f o r m a n c e  m arked­
ly*  A l th ou g h  a t  t h e  c o n c l u s i o n  o f  L e a r n i n g  t h e  p e r fo rm a n c e  
l e v e l  o f  Group E-M c o r r e s p o n d s  t o  t h a t  a c h i e v e d  by Groups 
E-H and C-H, and t h e  l e v e l  a t t a i n e d  by Group E-L c o i n c i d e d  
w i t h  t h e  l e v e l  o f  p e r f o r m a n c e  f o r  Group C-M, t h e  o v e r a l l  t e s t  
f o r  t h e  e f f e c t  o f  t h e  Method o n ly  a p p ro a c h e d  s i g n i f i c a n c e *.
F o r  t h e  R e c a l l  and R e l e a r n i n g  p e r i o d s  t h e  r e l a t i v e  
e f f e c t i v e n e s s  o f  t h e  Method was found  t o  be  i n v e r s e l y  r e l a t e d  
t o  M e a n i n g f u l n e s s  * S i g n i f i c a n t  d i f f e r e n c e s  be tw een  Groups E 
and C were  p r o m in e n t  f o r  L i s t s  L and M, b u t  no s i g n i f i c a n t  
d i f f e r e n c e s  were  o b t a i n e d  f o r  t h e  H L i s t s *  The p e r f o r m a n c e  
o f  Group E-L f o r  t h e  10 r e l e a r n i n g  t r i a l s  c o r r e s p o n d e d  c l o s e l y  
t o  t h a t  o f  Group C-M, and Group E-M d i d  v e r y  n e a r l y  a s  w e l l  
a s  Groups E-H and C-H d u r i n g  t h i s  p e r i o d  (Phase  4).» These  
r e s u l t s  s u g g e s t  t h a t  t h e  l e a r n i n g  and r e t e n t i o n  o f  h i g h l y  
m e a n in g f u l  v e r b a l  m a t e r i a l s  a r e  u n l i k e l y  t o  be  improved by a 
mnemonic t e c h n i q u e  l i k e  t h a t  employed i n  t h i s  s t u d y * b u t  t h a t  
a c o r r e s p o n d i n g  improvement  f o r  l e s s  m e a n i n g f u l  v e r b a l  m a t e r i a l  
i s  d e f i n i t e l y  p o s s i b l e *  As h a s  been  fo un d  many t i m e s  p r e ­
v i o u s l y  (N o b le ,  1952? N o b le ,  1 9 6 3 ) ,  M e a n i n g f u l n e s s  (m1) was a 
s i g n i f i c a n t  d e t e r m i n a n t  i n  l e a r n i n g ,  r e c a l l ,  and r e l e a r n i n g *  
F u r s t 7s method i n t e r a c t e d  w i t h  M e a n i n g f u l n e s s  o n ly  o v e r  t h e  
24“ hr* r e s t  i n t e r v a l  b e tw ee n  P h a s e s  3 and 4 ( R e c a l l ) *
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The m a jo r  p o r t i o n  o f  t h e  d i f f e r e n c e s  b e tw ee n  Groups E 
and C was due t o  t h e  enhancem en t  o f  low a b i l i t y  S s 1 p e r f o r m ­
a n c e  by  t h e  e x p e r i m e n t a l  t r e a t m e n t .  As e x p e c t e d ,  A b i l i t y  and 
i t s  i n t e r a c t i o n  w i t h  T r i a l s  were  s i g n i f i c a n t  a t  e a c h  o f  t h e  
t h r e e  l e v e l s  o f  M e a n i n g f u l n e s s  f o r  b o t h  L e a rn in g  and R e l e a r n ­
i n g ,  b u t  d i f f e r e n c e s  due t o  t h e  Method were  s i g n i f i c a n t  o n l y  
i n  R e c a l l  and R e l e a r n i n g .  The i n t e r a c t i o n s  o f  A b i l i t y  w i t h  
Method were  n o t  s i g n i f i c a n t .
Summary
T h i s  i n v e s t i g a t i o n  e v a l u a t e d  t h e  e f f e c t s  o f  Bruno 
F u r s t ’s mnemonic t e c h n i q u e  a p p l i e d  t o  s e r i a l  v e r b a l  l e a r n i n g  
u s i n g  c o n s o n a n t - v o w e l - c o n s o n a n t  (CVC) l i s t s  o f  Low ( 1 . 0 7 ) ,  
Medium (2 .7 5 )>  and  High  0f . '37)  a v e r a g e  m e a n i n g f u l n e s s  (m1) .
On t h e  b a s i s  o f  t h r e e  p r e - e x p e r i m e n t a l  t a s k s  known t o  c o r r e ­
l a t e  w e l l  w i t h  s e r i a l  l e a r n i n g  p e r f o r m a n c e ,  126 c o l l e g e  Ss 
w ere  a r r a n g e d  t o  fo rm  18 m a tched  p a i r s  a t  e a c h  o f  se v en  
a b i l i t y  l e v e l s .  One member o f  e a c h  p a i r  was a s s i g n e d  t o  t h e  
E x p e r i m e n t a l  g ro u p  and g i v e n  a 1 - h o u r  l e c t u r e - d e m o n s t r a t i o n  
on F u r s t ' s  Mhook"  method o f  mnemonics.  T h i s  was f o l lo w e d  by  
f o u r  days  o f  p r i v a t e  p r a c t i c e  i n  im a g e ry  u s i n g  a l i s t  o f  100  
random d i g i t s .  The o t h e r  Ss were  a s s i g n e d  t o  t h e  C o n t r o l  
g r o u p .  A l l  Ss were  t h e n  d i v i d e d  i n t o  s i x  c o m p a rab le  g ro u p s  
( t h r e e  E x p e r i m e n t a l  and  t h r e e  C o n t r o l )  o f  21 Ss e a c h .  The 
Ss r e c e i v e d  2 0 , L e a r n i n g  t r i a l s  on one o f  t h e  t h r e e  1 0 - i t e m  
CVC l i s t s ,  w e re  e x c u s e d  f o r  2^  h r s . ,  t h e n  r e t u r n e d  t o  t h e  
l a b o r a t o r y  f o r  10  R e l e a r n i n g  t r i a l s  on t h e  same l i s t .
21
I t  was fo u n d  t h a t  F u r s t ' s  method p r o d u c e d  s i g n i f i c a n t  
d i f f e r e n c e s  i n  R e c a l l  ( l o s s  o v e r  t h e  2*f~hr. r e s t )  and Re­
l e a r n i n g ,  b u t  t h e  d i f f e r e n c e s  f a i l e d  t o  r e a c h  s t a t i s t i c a l  
s i g n i f i c a n c e  f o r  t h e  L e a r n in g  p h a s e .  A complex  r e l a t i o n s h i p  
e x i s t e d  b e tw een  t h e  e f f e c t i v e n e s s  o f  t h e  Method and  Meaning­
f u l n e s s ,  w i t h  no  d i f f e r e n c e s  o c c u r r i n g  f o r  h i g h l y  m e a n in g f u l  
l i s t s ,  l a r g e  d i f f e r e n c e s  f o r  medium m1 l i s t s ,  and  s m a l l  d i f ­
f e r e n c e s  f o r  low m1 l i s t s .  S u p e r i o r i t y  o f  t h e  E x p e r i m e n t a l  
g r o u p s  o v e r  t h e  C o n t r o l  g ro u p s  was m a i n l y  a t t r i b u t a b l e  t o  
b e t t e r  p e r f o r m a n c e  on t h e  p a r t  o f  low a b i l i t y  S s .  Both 
M e a n in g f u ln e s s  and A b i l i t y  were  p r i m a r y  s o u r c e s  o f  be tw ee n -  
g ro up  d i f f e r e n c e s  d u r i n g  L e a r n i n g ,  R e c a l l ,  and R e l e a r n i n g .  
Complex I n t e r a c t i o n s  a p p e a r e d  b e tw een  d e g r e e  o f  m e a n i n g f u i -  
n e s s ,  l e v e l  o f  a b i l i t y ,  and  F u r s t ' s  m e tho d .
I t  i s  c o n c lu d e d  t h a t  F u r s t ' s  mnemonic t e c h n i q u e  h as  
l i m i t e d  u s e f u l n e s s  d u r i n g  t h e  a c q u i s i t i o n  o f  a  s e r i a l  v e r b a l  
l i s t ,  b u t  i t  h a s  a  s i g n i f i c a n t  f a c i l i t a t i n g  e f f e c t  on r e t e n ­
t i o n  p r o v i d e d  t h e  m a t e r i a l  t o  be r e c a l l e d  i s  o f  medium or  
low m e a n i n g f u l n e s s .  The method h a s  no d e m o n s t r a b l e  e f f i c a c y  
f o r  h i g h l y  m e a n i n g f u l  m a t e r i a l s  l e a r n e d  u n d e r  t h e  c o n d i t i o n s  
employed i n  t h e  p r e s e n t  e x p e r i m e n t .
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- SERIAL POSITION
T a b l e  1
S e r i a l  L i s t s  f o r  P h a s e s  1 ,  2 , 3» and 4 o f  t h e  E x pe r im e n t
■ P r a c t i c e  Key __  L e a r n i n g  & R e l e a r n i n g
' (P) Words. Low (L) Medium (M) High (H)
ROC t e a GAH BEF SUN
KUY Noah POJ DUS WAR
WIF May ZUF NEG TEX
LEG r a y NEJ SOM JOB
NUP law YIV YAL HIT
JAS jaw DAX NIK MAN
TIP key KEB LUR BUS
VEK f e e YOF WOB RED
ZOL bay VUB VAR COW
BAT t o e s ZIX HIG BIG
Tn* « 2 o6S m1’ -  1„07 n P-  2c75 m* ^ 4°37
28
. T a b l e  2
L i s t s  f o r  t h e  S p e l l i n g  Speed T e s t  (S) u se d  i n  P h a se  1 .
P r a c t i c e  L i s t  1 P r a c t i c e  L i s t  2 T e s t  L i s t
MEV RUH RAQ PAJ JUP CIZ
VAD WEG QIT YAT WOH LOZ
BAV KOG MOF YUR SUW QES
MUZ RUC LOH FIM KEV NEM
FEC COQ TOH BEZ NAH JAT
TAW LAH LUF LAQ FUW HIB
HUK QAR WOS LUP TIZ XAM
TUP BOH VIZ YUP WIV GID
TAJ PAH BOQ BOC DEQ JOD
ZON HIX MAH DUX VIX WUR
29
Table 3
Analyses o f Variance .of Correct Responses (R+) Hade by Groups E-L, C-L, E-M, C-M, E-H, arid C-H 
During the Learning, R eca ll, and Relearning Periods of the Experiment
Learning Recall Relearning
Source df MS F df MS F df MS F
Between Ss 125 125 125
Heaningfulness (B) 2 2710.04 64-51/ 2 150.76 33.21/ 2 296.58 21.17?
Method (C) 1 133.82 3.19 1 96.57 21.27/ 1 143.35 10.23/
B x C In te rac t ion 2 81.84 1.95 ■ 2 22.58 4*97? 2 33.93 2.42
Error  (b) 120 42.01 120 4.54 120 14.01
Within S3 2268 126 1134
T r ia ls  (A) 18 567.85 317.23/ • 1 73.40 54.37/ 9 35.57 57.65/
A x B.In terac t ion 36 10.04 5.61/ 2 5.76; 4.27* 18 5*95 . 9 .64 /
A x C Interaction! 18 3.91 2 .1 8 | 1 6.35 4 .70* 9 5.36 8 . 69/
A ' x B x C  In te ra c t io n 36 1.85 1.03 2 .60 .44 18 1.49 2 . 41?
Error  (w) 2160 1.79 120 1.35 1080 .62
* P <  .05 tP  <  .01 / P <  .005 / £ <  «001
Table 4
Analyses of Variance of Correct Responses (R+) Made by High and Low Abil i ty  Groups
fo r  L is ts  Lj, M. and H During Learning
List- L L is t  M Lis t  H
Source , ££ MS F MS F MS F
Between Ss 23
Method (B) 1 35.93 1.62 142.60 3.85 .10 .004
Abi l i ty  (C) 1 1008.0? 45*55^ 321.68 8.68# 434.26 17.51?*
/
B x C In terac t ion 1 79.17 3.58 117.02 3.16 4.85 .20
Error  (b) 20 22.13 37.08 24.80
Within _Ss 432
■Trials (A) 18 99.35 85.65f 135.32 83.02f 84.20 53.97^
A x B In terac t ion 18 2.50 2.161 1.33 .82 . 1.49 .96
A x C In te rac t ion 18 11.80 10.17^ 1.90 1.17 9.58 6.14 f
A x B x  C In te rac t ion 18 1.88 1.62 2.39 1.47 1.09
oe
E rror  (w) 360 1.16 1.63 1.56
« K  .05 %  01 fP  4. .005 f t  <• 001
Analyses of Variance of Correct Responses (R+) Made by High and Low Abil i ty  Groups 
............................... fo r  L is ts  ,L, M, and H.During Relearning
Lis t  L L is t  M L is t  H
Source df MS F MS Z F
Between Ss 23
Method (B) 1X 180.26 9 .6 2 | 53.21 7.45* .21 .70
Abi l i ty  (C) 1 510.42 . 27.24^ 65.11 9. 12! 1.84 6.09*
E x.C In te rac t ion 1 17.07 .91 28.70 4.02 .50 1.66
Error  (b) 20 18.74 7.14 .30
■Within Ss «=• 216
T r ia l s  (A) 9 21.79 22.60^ 9.70 13.74^ .65 3.26 /
A x B In te ra c t io n 9 4.24 4.40^ 3.60 *44 2.23*
A x  C In te rac t io n 9 1.87 1.94^ 2.8? koO lf 0 6 0 3.00 /
A x B x C In te rac t ion 9 1.78 1.85 X.2X 1.71 .63 3 .1 9 /
